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(54) PREFILLED SYRINGE ASSEMBLY 

(57) A pre-filled syringe assembly is achieved which 
prevents, with a strong force, a stopper provided therein 
from being pulled out, and wherein the stopper can be 
prevented from being scratched. 

The pre-filled syringe assembly includes a barrel 
and a flanged fixing member which is screwed to the 
barrel, wherein a stopper-pull-out prevention portion is 
provided by the flanged fixing member. It is desirable for 
a reuse-prevention projection and a notch to be provid- 
ed on one and the other of the flanged fixing member 
and the plunger, which engage with each other when 
the plunger is inserted into the barrel up to a position 
therein whereby a liquid drug in the barrel is totally dis- 
charged. An air evacuation groove can be provided on 
the inner peripheral surface of the barrel, which is de- 
fined by a gap between the barrel and the stopper when 
the stopper is positioned at the open end side of the bar- 
rel. 


Fig.4 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a single dose, 
pre-filled syringe assembly which contains a predeter- 
mined dose of a pre-chosen liquid drug. 

BACKGROUND OF THE INVENTION 

[0002] Pre-filled syringe assemblies are advanta- 
geous for emergency use because a liquid drug (liquid 
medicine) does not have to be filled before use, and are 
superior to conventional reusable syringes because 
there is little chance of the syringe assemblies being 
contaminated with germs. 

[0003] Pre-filled syringe assemblies are generally re- 
quired to have a function of preventing the stopper from 
being pulled out of the cylindrical barrel when a pressure 
is applied to the pre-filled liquid drug, and also a reuse 
prevention function. The stopper-pull-out prevention 
function prevents a pressurized pre-filled liquid drug to- 
gether with the stopper from coming out of the barrel 
when the pre-filled liquid is injected into a high-pressu- 
rized system, e.g., when the pre-filled liquid drug is in- 
jected into a dialyzer for use in artificial dialysis or when 
a high-viscosity liquid drug is dispensed using an infu- 
sion pump. The reuse prevention function prevents a 
used syringe assembly from being re-filled with a liquid 
drug so as not to be reused. 

[0004] Conventional pre-filled syringe assemblies 
with such functions have the following problems: the 
structure is complicated, a sufficient strength for pre- 
venting the stopper from being pulled out of the barrel 
cannot be achieved, and a protrusion formed on the bar- 
rel for preventing the stopper from being pulled out of 
the barrel or for the prevention of reuse of the syringe 
assembly may become a cause of scratching the stop- 
per. It is desirable that the stopper of pre-filled syringe 
assemblies be of a type coated with a film which is inert 
with respect to the pre-filled liquid drug since the stopper 
is in contact with the pre-filled liquid drug for a long pe- 
riod of time. However, if such a film coating of the stop- 
per is scratched, the film coating looses its original ef- 
fect. 

[0005] An object of the present invention is to obtain 
a pre-filled syringe assembly having the capability of 
preventing the stopper from being pulled out of the bar- 
rel with a sufficient strength, wherein the structure of the 
syringe assembly is simple while there is no possibility 
of scratching the stopper when it is inserted into the bar- 
rel. Another object of the present invention is to obtain 
a pre-filled syringe assembly with a simple structure pre- 
venting the syringe assembly from being reused. 

DISCLOSURE OF THE INVENTION 

[0006] A pre-filled syringe assembly according to the 


present invention includes a cylindrical barrel having 
one of a cap and an injection needle provided on one 
end of the cylindrical barrel, the other end of the cylin- 
drical barrel being formed as an open end; a flanged 
5 fixing member having a cylindrical portion and a finger 
flange, the cylindrical portion being formed to corre- 
spond to the open end of the cylindrical barrel, and the 
finger flange extending radially outwards from the cylin- 
drical portion; two threaded portions formed on the cy- 
lindrical barrel around the open end thereof and the cy- 
lindrical portion of the flanged fixing member, respec- 
tively, to fix the flanged fixing member to the cylindrical 
barrel; and a stopper-pull-out prevention portion formed 
on the flanged fixing member to have a diameter smaller 
than each of an inside diameter of the cylindrical barrel 
and an outside diameter of a stopper fitted into the cy- 
lindrical barrel. 

[0007] Furthermore, it is desirable for the pre-filled sy- 
ringe to further include a plunger screwed into a core of 
the stopper; a reuse-prevention projection formed on 
one of the plunger and the flanged fixing member; and 
a non-pull-out recess formed on the other of the plunger 
and the flanged fixing member, the reuse-prevention 
projection being engaged in the non-pull-out recess 
when the plunger is inserted into the barrel up to a po- 
sition therein whereby a liquid drug pre-filled in the bar- 
rel is totally discharged. 

[0008] It is desirable for the barrel to be provided, on 
an inner peripheral surface thereof on the open end side 
of the barrel, with an air evacuation groove which forms 
a gap between the barrel and the stopper when the stop- 
per is positioned at the open end side of the barrel. 
[0009] The two thread portions, which are formed on 
the cylindrical barrel around the open end thereof and 
the cylindrical portion of the flanged fixing member, can 
include a female thread portion and a male thread por- 
tion, respectively, or vice versa. 
[0010] In the embodiment wherein the cylindrical bar- 
rel and the cylindrical portion of the flanged fixing mem- 
ber include a female thread portion and a male thread 
portion, respectively, the stopper-pull-out prevention 
portion of the flanged fixing member can be formed by 
an inner end of the cylindrical portion. Furthermore, in 
this embodiment, the reuse-prevention projection or the 
non-pull-out recess which is formed on the flanged fixing 
member can be formed on an inner peripheral surface 
of the cylindrical portion of the flanged fixing member. 
[0011] In the embodiment wherein the cylindrical bar- 
rel and the cylindrical portion of the flanged fixing mem- 
ber include a male thread portion and a female thread 
portion, respectively, the stopper-pull-out prevention 
portion of the flanged fixing member can be formed by 
an inwardly extending flange formed at substantially the 
same axial position as that of the finger flange of the 
flanged fixing member. Furthermore, in this embodi- 
ment, the stopper-pull-out prevention portion and the 
non-pull-out recess of the flanged fixing member can be 
formed by an inwardly extending flange formed at sub- 
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stantially the same axial position as that of the finger 
flange of the flanged fixing member. 
[0012] The barrel can be made of a cycloolefin resin, 
and it is desirable for the stopper to be coated with a film 
which is inert with respect to a liquid drug which is pre- 
filled in the barrel, the film covering at least a portion of 
the stopper which is in contact with at least one of the 
pre-filled liquid drug and the barrel. 
[0013] Although several embodiments of pre-filled sy- 
ringe assemblies according to the present invention will 
be described below, the present invention is not limited 
solely to these embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figure 1 shows the first embodiment of a pre-filled 
syringe assembly in cross section according to the 
present invention, showing procedures for filling a 
liquid drug and for assembling components of the 
syringe assembly; 

Figure 2 is a plan view of the cylindrical barrel 
shown in Figure 1, viewed from the open end side 
of the cylindrical syringe; 

Figure 3 is a perspective view of the cylindrical bar- 
rel shown in Figure 1, showing a state where the 
cylindrical barrel is in a process of being transferred; 
Figure 4 shows the barrel, which has been assem- 
bled in a manner shown in Figure 1 , and the stopper 
in cross section, showing a state before the barrel 
and the plunger are put together and a state after 
the barrel and the plunger are put together; 
Figure 5 is a cross sectional view of the pre-filled 
syringe assembly shown in Figure 4, showing a 
state where the stopper is prevented from being 
pulled out of the barrel; 

Figure 6 is a cross sectional view of the pre-filled 
syringe assembly shown in Figure 4, showing a 
state where the plunger is prevented from being re- 
used; 

Figure 7 is a cross sectional view of another em- 
bodiment of the pre-filled syringe assembly accord- 
ing to the present invention; and 
Figure 8 is a cross sectional view of another em- 
bodiment of the pre-filled syringe assembly accord- 
ing to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 5] Figures 1 through 5 show the first embodiment 
of a pre-filled syringe assembly according to the present 
invention. Figure 1 shows the procedure of filling a liquid 
drug (liquid medicine) L into a barrel 1 0, fitting a stopper 
20 into the barrel 1 0, and screwing a flanged fixing mem- 
ber 30 into the barrel 10 to fix the flanged fixing member 
30 to the barrel 10. The barrel 10 is made of synthetic 


resin, preferably a cycloolefin resin. The barrel 10 has 
a generally cylindrical shape, and is provided at the tip 
thereof with a nozzle portion 1 2 having a small diameter. 
The barrel 10 is provided at the rear open end thereof 
5 with an outer flange portion 13. As shown in Figure 3, 
the outer flange portion 13 can be engaged with a pair 
of transfer rails R for transferring the barrel 10. 
[0016] The barrel 10 is provided, on the internal diam- 
eter thereof on the nozzle portion 12 side, with an even- 
10 diameter portion 14 having no protrusions thereon, and 
the barrel 10 is provided, on the internal diameter there- 
of on the outer flange portion 13 side, with a female 
thread portion 1 5 which has a greater diameter than that 
of the even-diameter portion 14. The barrel 10 is provid- 
es ed on an inner peripheral surface thereof with a stepped 
portion 1 6 which lies in a plane perpendicular to a com- 
mon axis of the connecting even-diameter portion 14 
and the female thread portion 15. The stepped portion 
1 6 is provided with a plurality of air evacuation grooves 
20 17 at predetermined intervals (intervals of 90 degrees 
in the illustrated embodiment) so that each air evacua- 
tion groove 1 7 communicatively connects with the inner 
peripheral surface of the even-diameter portion 14 (see 
Figure 2). 

25 [0017] The stopper 20 is a film-coated stopper con- 
sisting of a resilient core 21 and a film 22 which is inert 
with respect to the pre-filled liquid drug L. The film 22 is 
made of, e.g., a fluorocarbon resin or an ultrahigh mo- 
lecular weight polyethlene. Specifically, the film 22 is de- 

30 sirably made of a fluorocarbon resin. The film 22 covers 
at least the portion of the outer surface of the resilient 
core 21 which is in contact with at least one of the pre- 
filled liquid drug L and the even-diameter portion 14. The 
resilient core 21 is provided along the axis thereof with 

35 a threaded screw hole 23 in which a plunger 40 (see 
Figures 4 through 6) is screwed into. The outside diam- 
eter D of the stopper 20 in a free state is slightly greater 
than the inside diameter d1 of the even-diameter portion 

14 of the barrel 10 in a free state (see Figure 2). There- 
to fore, in a state where the stopper 20 is simply mounted 

on the stepped portion 16, the inside and outside of the 
barrel 10 (even-diameter portion 14) are communica- 
tively connected with each other via the air evacuation 
grooves 1 7. The air evacuation grooves 1 7 can be mod- 

45 jfied as beveled grooves to gradually increase the diam- 
eter of the barrel 1 0 around the outer flange portion 1 3 
in the direction toward the outer flange portion 1 3 so that 
the stopper 20 can easily be inserted into the barrel 10, 
or edges of the air evacuation grooves 17 can be bev- 

50 eled so as to prevent the stopper 20 from being 
scratched by the edges of the air evacuation grooves 1 7. 
[0018] The flanged fixing member 30 is provided with 
a cylindrical portion 31 and a finger flange 32 extending 
radially outwards from the outer end of the cylindrical 

55 portion 31. The cylindrical portion 31 is provided on an 
outer peripheral surface thereof with a male thread por- 
tion 33 which is in mesh with the female thread portion 

15 of the barrel 10. The flanged fixing member 30 is 
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made of synthetic resin, e.g., a cycloolefin resin which 
is the same material as that of the barrel 10, or a syn- 
thetic resin whose degree of resiliency is less than that 
of the barrel 10 (i.e., a synthetic resin softer than the 
material of barrel 1 0). The inside diameter d2 of the cy- 
lindrical portion 31 of the flanged fixing member 30 is 
sufficiently smaller than the outside diameter D of the 
stopper 20, and the inner end face of the cylindrical por- 
tion 31 serves as a stopper-pull-out prevention portion 
(stopper-pull-out prevention end face) 34. 
[0019] The flanged fixing member 30 is provided on 
an inner peripheral surface of the cylindrical portion 31 
with an annular non-pull-out notch 35. The plunger 40 
(see Figures 4 through 6) which has a threaded stem 
portion 41 screwed into the threaded screw hole 23, is 
provided with reuse-prevention projections 42. The re- 
use-prevention projections 42 are engaged with the 
non-pull-out notch 35 when the plunger 40 is inserted 
into the barrel 10 up to a position therein whereby the 
liquid drug L is totally discharged. The plunger 40 is pro- 
vided, at the opposite end thereof from the threaded 
stem portion 41, with a thumb rest 43. The maximum 
diameter of a shaft portion 44 of the plunger 40 is much 
smallerthan the inside diameter d2 of the cylindrical por- 
tion 31 of the flanged fixing member 30. 
[0020] The barrel 10, the stopper 20 and the flanged 
fixing member 30, which have been described above, 
are assembled in a manner shown in Figure 1 . The bar- 
rel 1 0, the stopper 20 and the flanged fixing member 30 
are sterilized in advance. A cap 18 which is also steri- 
lized is put on the nozzle portion 12. A predetermined 
amount of the liquid drug L is put into the even-diameter 
portion 14 of the barrel 10 before the stopper 20 is 
mounted on the stepped portion 16, and air is removed 
from the barrel 10 in a vacuum. As described above, in 
a state where the stopper 20 is simply mounted on the 
stepped portion 16, the air in the barrel 10 can be dis- 
charged therefrom via the air evacuation grooves 17. 
Subsequently, after the air in the barrel 1 0 is discharged 
sufficiently, the stopper 20 is press-fitted into the even- 
diameter portion 14 of the barrel 10 until the stopper 
comes into contact with the liquid drug L. 
[0021] Subsequently, the flanged fixing member 30 is 
screwed into the open end of the barrel 10 into which 
the stopper 20 has been press-fitted in the aforemen- 
tioned manner. Namely, the male thread portion 33 of 
the flanged fixing member 30 is fully screwed into the 
female thread portion 15 of the barrel 10. In this state, 
the stopper-pull-out prevention portion 34, which is pro- 
vided at the inner end of the cylindrical portion 31 , pre- 
vents the stopper 20 from being pulled out of the barrel 
10. 

[0022] The barrel 10 which has been filled with the liq- 
uid drug L and to which the stopper 20 and the flanged 
fixing member 30 have been fixed in the above de- 
scribed manner is shipped to a medical facility as a prod- 
uct provided separate from the plunger 40 as shown in 
the left drawing in Figure 4, or as a product after the 


threaded stem portion 41 of the plunger 40 has been 
screwed into the threaded screw hole 23 of the stopper 
20 as shown in the right drawing in Figure 4. 
[0023] In the medical facility, when the liquid drug L 
5 needs to be given to a patient, the cap 18 is removed 
first, and subsequently an injection needle 19 is put on 
the nozzle portion 12 as shown in Figures 5 and 6. 
Thereafter, the injection needle 19 is inserted into the 
skin of a patient or a high-pressure medicinal liquid 
which is to be mixed with the liquid drug L. At this stage, 
if a high pressure is exerted on the liquid drug L in the 
barrel 1 0 via the injection needle 1 9 such as to force the 
stopper 20 out of the barrel 1 0, the stopper-pull-out pre- 
vention portion 34 of the cylindrical portion 31 of the 
flanged fixing member 30 that is screwed into the open 
end of the barrel 1 0 prevents the stopper 20 from being 
forced out of the barrel 10 (see Figure 5). Since the 
flanged fixing member 30 is screwed into the barrel 10, 
the force which the flanged fixing member 30 can with- 
stand is very strong. Accordingly, the stopper 20 cannot 
be pulled out of the barrel 10, so that the liquid drug L 
is never spilled out of the barrel 10 accidentally. 
[0024] Pushing the plunger 40, having been screwed 
into the stopper 20, into the barrel 10 to discharge the 
liquid drug L out of the barrel 10 causes the reuse-pre- 
vention projections 42 to be engaged in the non-pull-out 
notch 35 of the flanged fixing member 30 (see Figure 
6). Therefore, the plunger 40 cannot be pulled out of the 
barrel 10. This prevents the syringe assembly from be- 
ing reused. The flanged fixing member 30 can be bond- 
ed to the barrel 10 after screwed into the barrel 10 to 
further ensure the above described stopper-pull-out pre- 
vention function and reuse prevention function. If the 
flanged fixing member 30 is made of a relatively soft ma- 
terial, the reuse-prevention projections 42 of the plunger 
40 can be engaged in the non-pull-out notch 35 with a 
smaller resistance. However, if the material of the flang- 
ed fixing member 30 is excessively soft, the reuse-pre- 
vention projections 42 engaged in the non-pull-out notch 
35 may disengage therefrom accidentally. Accordingly, 
it is desirable that the material of the flanged fixing mem- 
ber 30 be selected in consideration of the ability of the 
flanged fixing member 30 to keep the plunger 40 insert- 
ed in the flanged fixing member 30 and the ability of the 
flanged fixing member 30 to prevent the plunger 40 from 
being disengaged from the flanged fixing member 30. 
[0025] Figure 7 shows another example of the barrel 
10, the shape of which being different from the shape of 
the barrel 1 0 shown in Figure 1 . In this example, the bar- 
rel 10 is provided around the open end thereof with a 
thick wall portion 1 3'. This example of the barrel 1 0 can 
be regarded as the same as the barrel 10 shown in Fig- 
ure 1 if modified so that the outer flange portion 13 
shown in Figure 1 is elongated in the axial direction of 
the barrel 1 0. According to the barrel 1 0 shown in Figure 
7, deterioration of the strength of the barrel 10 due to 
the formation of the female thread portion 15 can be pre- 
vented. 
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[0026] Figure 8 shows another embodiment of the 
pre-filled syringe assembly in which the thick wall por- 
tion 13' of the barrel 10 is provided on an outer periph- 
eral surface thereof with a male thread portion 15m 
while the flanged fixing member 30 is provided on an 
inner peripheral surface of the cylindrical portion 31 with 
a female thread portion 33f which is in mesh with the 
male thread portion 1 5m to fix the flanged fixing member 
30 to the barrel 10 via engagement of the thread. In this 
embodiment of the pre-filled syringe assembly, the 
flanged fixing member 30 is provided with an inwardly 
extending flange 36 formed at the same axial position 
as that of the finger flange 32. The inwardly extending 
flange 36 prevents the stopper 20 from being pulled out 
before discharge of the liquid drug L, and also prevents 
the plunger 40 from pulling out of the barrel 1 0 after dis- 
charge of the liquid drug L. The even-diameter portion 
14 having no protrusions thereon is formed in the inner 
circumferential surface of the barrel 10, and the plurality 
of air evacuation grooves 1 7 are formed at the open end 
of the even-diameter portion 14. This embodiment has 
the advantage of preventing the stopper 20 from being 
pulled out of the barrel before usage and preventing the 
plunger 40 from being pulled out of the barrel 10 after 
usage due to the inwardly extending flange 36 being 
formed on the flanged fixing member 30. 
[0027] Although the reuse-prevention projections 42 
are formed on the plunger 40 while the non-pull-out 
notch 35, in which the reuse-prevention projections 42 
can be engaged, is formed on the flanged fixing member 
30 in the above illustrated embodiment, the reuse-pre- 
vention projections 42 can be formed on flanged fixing 
member 30 while the non-pull-out notch 35 can be 
formed on plunger 40. 

INDUSTRIAL APPLICATION OF THE INVENTION 

[0028] According to the present invention, a pre-filled 
syringe assembly having the capability of preventing the 
stopper from being pulled out of the barrel with a suffi- 
cient strength with no possibility of scratching the stop- 
per when the stopper is inserted into the barrel is 
achieved since the stopper is prevented from being 
pulled out of the barrel by a flanged fixing member which 
is screwed into the open end of the cylindrical barrel. In 
addition, since the annular non-pull-out notch in which 
the reuse-prevention projections are engageable can be 
formed on the flanged fixing member, the syringe as- 
sembly can be prevented from being reused. 


Claims 

1 . A pre-filled syringe assembly comprising: 

a cylindrical barrel having one of a cap and an 
injection needle provided on one end of said cy- 
lindrical barrel, the other end of said cylindrical 


barrel being formed as an open end; 
a flanged fixing member having a cylindrical 
portion and a finger flange, said cylindrical por- 
tion being formed to correspond to said open 
5 end of said cylindrical barrel, and said finger 

flange extending radially outwards from said 
cylindrical portion; 

two threaded portions formed on said cylindri- 
cal barrel around said open end thereof and 
10 said cylindrical portion of said flanged fixing 

member, respectively, to fix said flanged fixing 
member to said cylindrical barrel; and 
a stopper-pull-out prevention portion formed on 
said flanged fixing member to have a diameter 
15 smaller than each of an inside diameter of said 

cylindrical barrel and an outside diameter of a 
stopper fitted into said cylindrical barrel. 

2. The pre-filled syringe assembly according to claim 
20 1, further comprising: 

a plunger screwed into a core of said stopper; 
a reuse-prevention projection formed on one of 
said plunger and said flanged fixing member; 
25 and 

a non-pull-out recess formed on the other of 
said plunger and said flanged fixing member, 
said reuse-prevention projection being en- 
gaged in said non-pull-out recess when said 
30 plunger is inserted into said barrel up to a po- 

sition therein whereby a liquid drug pre-filled in 
said barrel is totally discharged. 

3. The pre-filled syringe assembly according to claim 
35 1 or 2, wherein said barrel is provided, on an inner 

peripheral surface thereof on the open end side of 
said barrel, with an air evacuation groove which 
forms a gap between said barrel and said stopper 
when said stopper is positioned at the open end 
40 side of said barrel. 

4. The pre-filled syringe assembly according to any 
one of claims 1 through 3, wherein said two thread 
portions, which are formed on said cylindrical barrel 

45 around said open end thereof and said cylindrical 
portion of said flanged fixing member, comprise a 
female thread portion and a male thread portion, re- 
spectively. 

50 5. The pre-filled syringe assembly according to claim 
4, wherein said stopper-pull-out prevention portion 
of said flanged fixing member is formed by an inner 
end of said cylindrical portion. 

55 6. The pre-filled syringe assembly according to claim 
2, wherein said two thread portions, which are 
formed on said cylindrical barrel around said open 
end thereof and said cylindrical portion of said flang- 
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ed fixing member, comprise a female thread portion 
and a male thread portion, respectively, and 

wherein said reuse-prevention projection or 
said non-pull-out recess which is formed on said 
flanged fixing member is formed on an inner periph- 5 
eral surface of said cylindrical portion of said flang- 
ed fixing member. 

7. The pre-filled syringe assembly according to any 
one of claims 1 through 3, wherein said two thread 10 
portions, which are formed on said cylindrical barrel 
around said open end thereof and said cylindrical 
portion of said flanged fixing member, are a male 
thread portion and a female thread portion, respec- 
tively. 15 

8. The pre-filled syringe assembly according to claim 
7, wherein said stopper-pull-out prevention portion 
of said flanged fixing member is formed by an in- 
wardly extending flange formed at substantially the 20 
same axial position as that of said finger flange of 
said flanged fixing member. 

9. The pre-filled syringe assembly according to claim 

2, wherein said two thread portions, which are 25 
formed on said cylindrical barrel around said open 
end thereof and said cylindrical portion of said flang- 
ed fixing member, are a male thread portion and a 
female thread portion, respectively, and 

wherein said stopper-pull-out prevention por- 30 
tion and said non-pull-out recess of said flanged fix- 
ing member are formed by an inwardly extending 
flange formed at substantially the same axial posi- 
tion as that of said fingerflange of said flanged fixing 
member. 35 

10. The pre-filled syringe assembly according to claim 
any one of claims 1 through 9, wherein said barrel 
is made of a cycloolefin resin. 

40 

11. The pre-filled syringe assembly according to any 
one of claims 1 through 1 0, wherein said stopper is 
coated with a film which is inert with respect to a 
liquid drug which is pre-filled in said barrel, said film 
covering at least a portion of said stopper which is 45 
in contact with at least one of said pre-filled liquid 
drug and said barrel. 


50 


55 


EP 1 260 241 A1 



EP 1 260 241 A1 


Fig.2 


20 




8 


EP 1 260 241 A1 


Fig.4 



9 


EP 1 260 241 A1 



EP 1 260 241 A1 



11 


EP 1 260 241 A1 



Fig.7 


12 


EP 1 260 241 A1 



EP 1 260 241 A1 


INTERNATIONAL SEARCH REPORT 

International application No. 


PCT/JP01/01561 

A. CLASSIFICATION OF SUBJECT MATTER 


Int. CI 7 A61M5/178, A61M5/28 



According to In ternational Patent Classification (IPC) or to both national classification and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61M5/178, A61M5/28 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 

A 

US, 5667495, A (Becton Dickinson France S.A.), 
16 September, 1997 (16.09.97), 
Full text; Figs, 1, 2 

& JP, 8-294533, A U EP, 738517, A 

1 

A 

WO, 95/16478, Al (U.S. Medical Instruments, Inc.), 

22 June, 1995 (22.06.95), 

Full text; Figs. 1 to 59 

& JP, 9-509587, A & EP, 734270, A 

1-11 

A 

US, 5531693, A (Constantin Vounatsos) , 
02 July, 1996 (02.07.96) , 
Full text; Figs. 1 to 3 
& WO, 9320873, Al 

2 

A 

JP, 8-19603, A (Ota Seiyaku K.K.), 

23 January, 1996 (23.01.96), 

Par. No. [0007]; Fig. 2 (Family: none) 

3 


Further documents are listed in the continuation of Box C. Q See patent family annex. 


* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later 
than the priority date claimed 


T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
29 May, 2001 (29.05.01) 


Date of mailing of the international search report 
12 June, 2001 (12.06.01) 


Name and mailing address of the ISAJ 

Japanese Patent Office 


Facsimile No. 


Authorized officer 


Telephone No. 


Form PCT/ISA7210 (second sheet) (July 1992) 


14 


EP 1 260 241 A1 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP01/01561 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


JP, 2000-15661, A (Daikyo Seiko K.K.), 
18 January, 2000 (18.01.00), 
Full text (Family: none) 

JP, 6-343677, A (Daikyo Seiko K.K.), 

20 December, 1994 (20.12.94), 

Full text; Figs, 1 to 13 (Family: none) 


10 


11 


Form PCT/ISA/210 (continuation of second sheet) (July 1992) 


15 


